An Examination of the Effect of Multiple Supervisors on Flight Trainees\u27 Performance by Yi, Dongyun
National Training Aircraft Symposium (NTAS) 2018 - The Changing Role of the Pilot 
Aug 14th, 10:30 AM - 11:45 AM 
An Examination of the Effect of Multiple Supervisors on Flight 
Trainees' Performance 
Dongyun Yi 
Embry-Riddle Aeronautical University, yid2@erau.edu 
Follow this and additional works at: https://commons.erau.edu/ntas 
 Part of the Community College Leadership Commons, Curriculum and Instruction Commons, 
Educational Methods Commons, and the Educational Psychology Commons 
Yi, Dongyun, "An Examination of the Effect of Multiple Supervisors on Flight Trainees' Performance" 
(2018). National Training Aircraft Symposium (NTAS). 20. 
https://commons.erau.edu/ntas/2018/presentations/20 
This Presentation is brought to you for free and open access by the Conferences at Scholarly Commons. It has 
been accepted for inclusion in National Training Aircraft Symposium (NTAS) by an authorized administrator of 
Scholarly Commons. For more information, please contact commons@erau.edu. 

Dongyun Yi
Instructor Pilot
Embry-Riddle Aeronautical university
An examination of the effect of multiple 
supervisors on flight trainee’s performance.
2018 NTAS Presentation
Overview
Research Background
Method
Results
Conclusion
Research 
Background
General
Flight safety is important to maintain
Commercial aviation has been considered one of the safest 
civil transportation methods (Stolzer & Halford, 2004). 
Impact? Safety?
Statement of the Problem
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Air Transportation General Aviation
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Significance of Study
The main principle of flight activities is to maintain the conditions for safe flying.
Human error is the major contributing factor in most flight disasters 
(Lestiani, Yudoko, Yassierli, & Puboyo, 2017).
A consistent level of supervision is need for guide pilots to stay 
within acceptable range of flight performance parameters.
According to Heinrich, “The supervisor or foreman is the key 
man in accident prevention” (1959, p. 242).
Summary
Supervision: investigating all events to determine 
uncovered causes, inspecting regularly to uncover hazard, 
coaching people in the field to let them know how to work 
safely, and motivating people to work safely
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Psychological Stress: threat 
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(Kirby et al.’s Rat study, 2013)
Figure 1. Inverted-U model by Yerkes-Dodson’s Law 
is adapted from The Relation of Strength of Stimulus 
to Rapidity of Habit-Formation (1908). Journal of 
Comparative Neurology and Psychology, 18, 459-482.
(Rogers, Smith, & Sainfort, 1990)
Method
Hypothesis
IV & DV & Flight Performance
IV: The presence of supervisor (1 vs 3)
DV: Flight performance (3)
Null Hypothesis (H01): Flight trainees’ performance would not increase 
under the condition of three supervisors compared to a single supervisor. 
Flight Performance Breakdown (3)
: Skills, Scanning, and Workload
Research Approach
Purpose & Performance Measurement
Purpose
To examine whether the number of flight supervisors influenced flight trainees’ performance.
Flight Performance Measurement
Skill (Heading & Airspeed) Scanning Time Workload(Stress)
Deviation from Assigned Time Took to Notice (Sec) NASA TLX Subtest
Research Design
 Participant’s Demographic Profile: No Test (Correlation Test X) 
 Normality Test: Shapiro-Wilk’s Test (Small Sample Size)
 Skill (Airspeed/Heading): Wilcoxon’s Signed Rank Test (Within, Non-Parametric)
 Relationship between Skill and Order of Flight Supervisor: Mann-Whitney Test
(Between, Non-Parametric)
 Scanning Time (X/Y): Independent Sample T-Test (Between, Parametric) 
 Reliability Test of Workload Scale: Cronbach’s α (NASA-TLX, 6Q)
 Workload (Stress): Paired Sample T-Test (Within, Parametric)
 Relationship between Workload (Stress) and Order of Flight Supervisor:
Independent Sample T-Test (Between, Parametric)
 Interaction Effect on Workload (Stress) between Number of Supervisor and Order: 
Repeated Measures ANOVA (Between & Within, Parametric)
X=Y
X=Y
X≠Y
Participants
ERAU
Flight 
Students
32
Hardware / Software
Materials and Apparatus
Microsoft Flight 
Simulator X Version
Hardware
Software
ELITE Pro Panel which located at CERTS Lab, Room 131 
in the College of Aviation building of 
Embry-Riddle Aeronautical University.
Demographic Questionnaire / NASA TLX
Materials and Apparatus
Demographic Questionnaire NASA TLX 
Pre-Recorded Flight Supervisors Video
Materials and Apparatus
1 Supervisor Video 3 Supervisors Video
Experiment Scenarios / Procedure
Materials and Apparatus 
Experimental Scenario X: Participants were asked to perform an experimental task for the predetermined 
Scenario X. Participants started their flights in midair at about 1500 feet and 3 nautical miles high from the final approach
to runway 7L at Daytona Beach International Airport. As soon as the participants started flying, their performance was 
measured by the external flight data saving system Flight Data Recorder (FDR), which recorded airspeed, heading, and 
altitude. The air traffic controller voices were simulated and automated traffic was included.
Experimental Scenario Y: Participants were asked to perform an experimental task in predetermined Scenario 
Y. The participants started in the middle of a cruising flight at about 3000 feet in Daytona airspace. As soon as the 
participants started flying, their flying performance was measured by the external flight data saving system FDR 
Recording, which recorded airspeed, heading, and altitude. The air traffic controller’s voice was simulated and a trim 
malfunction was included.
Materials and Apparatus
SPSS
Raw Data
SPSS
Result
Results
Participant’s Skill
1 Flight Supervisor vs 3 Flight Supervisor
Scanning Time
1 Flight Supervisor vs 3 Flight Supervisor
Workload & Stress
1 Flight Supervisor vs 3 Flight Supervisor
Workload & Stress
By Order and Interaction Effect
Conclusion
Conclusion
Flight Trainees’ Skill
Airspeed Deviation was lower 
with 3 Flight Supervisor
Complex Control Improvement
Stress Increase, Performance Increase
Supports Hypothesis Did Not Support Hypothesis
Less Stress, Original Flying Skill
Heading is Less Complex to Control
Heading Deviation did not Change
3 Participants
Airspeed Heading
Conclusion
Flight Trainees’ Scanning Time
Scenario X Scenario Y
Detection Time Decreased with 3 Flight Supervisors
Lower Detection Time, Better Situational 
Awareness, and Scanning Ability
Increased Flight Performance
Improvement in Complicated 
Situation (Inside & Outside)
Supports Hypothesis
Detection Time Decreased with 3 Flight Supervisors
Lower Detection Time, Better Situational 
Awareness, and Scanning Ability
Improvement Ability in Emergency 
Situations, Fowling Assigned Rules
Increased Flight Performance
Supports Hypothesis
Conclusion
Flight Trainees’ Workload & Stress
Stress
Workload
Workload
Workload Level Increased 
with 3 Flight Supervisors
Medium Workload Increased=Good (Complex)
Supports Hypothesis
Stress Level Increased with 
3 Flight Supervisors
Medium Stress Increased=Good (Complex)
Supports Hypothesis
Recommendations
Limitations
Current Research Study Future Research Study
For Other Flight Schools, Univ, 
Airline, and Aviation Industry
• Larger Sample Size
(More than 300)
• Under Real Supervisors
• Specific Range of Sample
• Follow-up Study with Based
on School’s Populations
• Find Standard Ratio
(Number of Trainees vs 
Flight Supervisors)
• Find Exact Number of Flight 
Supervisors Needed
• Implement the Flight 
Supervisory System
(with Multiple Flight  
Supervisors)
• Increase Flight Supervisors
from Small to Larger Number
• Implement “Airline Operation 
Center” like Flight Supervisory 
Control System
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